Background: Insomnia is a prevalent disorder leading to psychological problems such as anxiety and depression.
Introduction
Insomnia is a very common disorder with considerable longterm health problems. Its prevalence in various communities is reported to be 10-40%. Insomnia is commonly comorbid with other psychiatric and physical disorders. Furthermore, it leads to psychological consequences, including anxiety and depression. 1, 2 Bilateral correlation has been shown between depression, anxiety and insomnia. 3 Based on World Health Organization (WHO), propensity towards the application of herbal medicine has increased. Many people use medicinal plants (Melissa officinalis and Nepeta menthoides) alone or in a combined formula for the treatment of diseases such as insomnia and mood disorders. 4 Melissa officinalis (lemon balm) is known as a heart tonic and removes palpitations. 5 It has also anxiolytic and antidepressant effects and improves sleep quality. [6] [7] [8] It reduces palpitation in anxious patients. 9 In a pilot study using the standard form of Melissa officinalis (Cyracos), mild to moderate anxiety and sleep disturbances are reported to be improved. 10 Nepeta menthoides (Persian Lavender) is useful in the treatment of melancholia. 5 This herb can decrease anxiety and improve the mood of Major Depressive Disorder (MDD) patients. One study showed that Nepeta menthoides, in comparison with Sertraline, has a higher success in reducing BAI and BDI scores and decreased anxiety in depressed patients. 11, 12 Another study reported the superior effect of this on reducing depression compared with usual treatment. 13 We selected the combination of these two herbs because traditional texts suggest a synergistic effect for combination therapy and the combination therapy is found more effective on these outcomes from our unpublished pilot study. Additionally, no studies have been done on combined effect of these two medicinal plants on three disorders (anxiety, depression and insomnia).
The aim of this study is to evaluate the effect of a combination of Melissa officinalis L. and Nepeta menthoides Boiss. & Buhse on insomnia severity and on anxiety and depression for insomniacs. The inclusion criteria were: Diagnosis of insomnia based on ICSD II of people aged 18-60, insomnia severity score (ISI) greater than 7, Persian-language version of the Beck Depression Inventory-Second edition (BDI) score above 10, and Persian version of Beck Anxiety Inventory (BAI) score greater than 7. For recruitment, information sheets were distributed and the interested eligible patients from TPM clinic participants were selected from volunteers.
Methods

Study design, participants and screening
Participants were excluded if they worked night shifts, had other sleep disorders, had other psychological or physical problems, consumed drugs affecting sleep, had mood or anxiety problems, were pregnant, planning to get pregnant or breastfeeding, abused alcohol or substance, had a history of suicidal thought or attempts, were candidates for electroconvulsive therapy or had history of allergy to the Lamniacea family such as Melissa officinalis and Nepeta menthoides. Those who missed more than two doses of intervention were also excluded.
Intervention
The patients were divided randomly into two groups to receive three 500 mg capsules of treatment (containing 1000 mg Melissa officinalis plus 400 mg of Nepeta menthoides) or placebo every night for four weeks.
Herbal samples were authenticated by the botanist. Voucher numbers PM 798 for Melissa officinalis and PM 799 for Nepeta menthoides were provided. Based on TPM administration, Melissa officinalis was washed, dried, and ground to a powder. Nepeta menthoides was prepared as an aqueous extract by decocting in distilled water (1:10). Then it was concentrated and dried using a freeze-dryer under vacuum conditions to obtain a powder. Considering combination therapy and the maximum daily dosage suggested by TPM manuscripts, the treatment group received three 500 mg capsules with a total dose of 1000 mg Melissa officinalis plus 400 mg Nepeta menthoides. Also, microbial quality control was performed based on the British Pharmacopoeia and other international guidelines with negative results. The placebo was prepared as similar capsules from starch. For creating the same smell, 
Outcomes
The primary outcome measures were insomnia, depression and anxiety. The medication adverse effects were considered as secondary outcomes.
Patients were evaluated at the baseline and after four weeks of intervention by mean scores of ISI and BAI. Also, the mean BDI score was assessed at the baseline, the second and the fourth weeks. Complications were documented during the study.
Sample size
Based on prior pilot study, the formula for comparing means between two independent groups is used with˛= 0.05 anď = 0.2. The least significant difference of 3.3 scores in ISI index and standard deviation of 4 is considered in each group giving n = 23.04. Assuming 20% dropout, the final sample size is 27.65, defining recruitment of 28 patients in each group.
Randomization, blinding and allocation
Randomization was generated using Microsoft Excel blocked with four random block sizes. Assignment was performed by the clinic secretary who was not clinically involved in this trial using a list of sequential allocations while the researcher, patients and statistician were blinded. Both groups received capsules with the same shape, box and smell. Randomization codes were released after analysis.
This randomized, double-blind, block design study with placebo control was conducted over a 4-week period, with every 2 weeks' assessment.
Statistical method
Demographic and clinical characteristic data were shown as mean ± standard deviation (SD) and number (%) for continuous and nominal variables respectively. The normality of continuous variables was checked by the KolmogorovSmirnov test. The chi-square test was used for nominal variables, independent t-test for numerical variables, and repeated measure of analysis of variance and Friedman test for time-treatment interaction during the study period.
Results
Initially, out of 67 patients complaining of insomnia, thirteen were excluded and 54 eligible cases who met the criteria were randomly allocated into treatment group, (n = 27) and placebo group (n = 27). Finally, 45 patients (23 in treatment group and 22 in placebo group) completed the trial after drop-out and withdrawal (Fig. 1) . The baseline demographic data of patients showed no significant difference in demographic and clinical data between groups. Most of the participants were female in both groups and the mean age of insomniacs was 38.60 ± 12.45 in the treatment group vs 39.68 ± 8.80 in the placebo group.
The mean ISI score decreased significantly in treatment group from baseline to the end compared with placebo group (p value = 0.008). Simultaneously, the mean difference of BAI improved significantly in treatment group from baseline to the fourth week (6.34 ± 7.20) compared with placebo group (1.31 ± 3.50) (p value = 0.005). Besides, the improvement of mean BDI score was significant in treatment group from baseline to the second and fourth weeks compared with placebo group. This difference between the two groups was measured by repeated measure analysis with a p value of <0.001 (Table 1) .
Reported adverse events included one person with unbearable itching, three with agitation and intensifying anxiety that improved after few days of treatment.
Melissa officinalis and Nepeta menthoides, in combination, improved the depression and anxiety of insomniacs by the reduction of BDI and BAI scores. Also severity of insomnia was decreased evaluating ISI score. No serious adverse event was reported during 4 weeks of study.
Discussion
Anti-oxidant effect of Polyphenols and Flavonoids as the main components of Nepeta menthoides could be responsible for its anxiolytic activity. 14 On the other hand, animal studies indicate antidepressant and anxiolytic effects of Melissa officinalis with a high dose in male rats. 8 Increasing of brain GABA levels was the hypothesis of some studies conducted on mice. 15 A survey showed three mechanisms of Melissa officinalis: inhibition of GABA transaminase, increase of self-rated calmness and inhibition of MAO-A. 16 The short duration of study, small sample size, lack of follow-up period after intervention, per protocol analysis and choosing three primary outcomes were limitations for this trial. Future research to overcome limitations is recommended. Additional trials are needed to evaluate the exact underlying mechanism of these herbal effects on insomnia, depression and anxiety.
In conclusion, a combination of Melissa officinalis and Nepeta menthoides may have a beneficial effect on insomnia severity and on depression and anxiety of insomniacs. This combination could be mentioned as a potential alternative treatment with fewer complications for anxious and depressed patients.
